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SUMMARY

There is strong evidence ofnontherma1 effects from wbich susceptible persona need protection,
this includes many recently found effecta.

To improve evaluations all persons ncar an ana must be informed. Databases ofthe Commiuion
should be used.

Notice that the Commission', a.poaurc aitaria docI not protOGt lpinat nonthermal dJilcta should
be given and include federal health agency Itatements.

.... ......-. ,.......



1n the Matt. of
)

Guidelines for BvaIuatUJa the.Environmental )
Etrects ofRadiofiequeucy Radiation )

BT..Doei:et No. 93-62

and Report and Order FCC 96-326

To: The COIDmiIIion

C ~ .
......, t, ..d Support,. die PEnnONlOa UCONSJDEJlAnON

flied by ArtJaar Pint lor Clae C..... I'IaDae r.....orce .. $eptaaber 3t 1996

Herein are cornmeats to support the Petition for ReconaidenIdcm. oftho Cmnmission'.

Report and Quler FCC 96-326 (1lJW)-) where IUCh petition WU fiIecl by Arthur Fintenbers fOr

the CeJJuJar Phone Tutrorec on~ 3, 1996 ("Petition-) IDd wbioh wu reponed by the

Commission in Public Notice No. 2154 i_cd ill the above docket on September 11. 1996. These

comments ofresponse to this Petition Ire beina timely filed within l' days ofsucb public notice
-~ T' ~~-::.:.~_•• _._ ••••

pet'SU8Ilt to 47 Code ofFederaJ R.eguJationa Part 1 §1.4(bXl) Ind §1.429.---."--'---'-- ...... - ....- ..__._~--_ .._-_._~- ...._---_._~._ .._-
I

1. I'rgt ...ural ............: Perbaps due to miJUDdentlDdiD& ovatoobd or new

information, it is respectfial1y noted that the LtO, needllllOdifyiDg to meet ligni6clnt pubJic

health and lIIIfilty CODCeI'IlS ctirectly affeGtiDa lOme memben oftbe CcUuIIt Phone Tukforce and

some members ofour Association which endorses and IUpportI the Petition.. For the most part.

the Petition is hued upon Cailure of'the Commiuion to p1'Operly .... information available to

the Comsnission in the record or refere.oced then:in. To the extent tbiI petition t, supported by

DeW findinss that were not previouIly presented to the CommiuiOD, these facti and reports



became publicly available after the last opportunity for filin& in this matter, and in any event,

consideration ofthese facts Jigniftcant1y re1atea to changes noeded for the public health and 8If8ty

and is in the public interest. Should tho Commission fincl that it wiD not n:mb an ofthe

modifications requested in tho Petition, it is requcatcd that the Commiuion will at least make the

less restrictive modifications DOted here. Should the Commission fiDd it appropriate to modify

other sections of47 CPR to impIemeat tho intent ofthc proposed IOlutioDl in the above petition

or the leu rcstriGtive m.odifimions noted Ilaein, it is requested that it do so, and make any other

modifications it finds to be just and proper.

2. h.trodgction: The WIIUIlents below support the foUowina requeatl made in the Petition and

which comments may indicate less restrictive meuurcs if the Commission will not implemeat the

following requests made in the Petition:

Jleqaelt *1- ModifyiDI Part 1 11.1310 to protect IUICXSP1ibJe individuals ..".,1IDII-thnIttIl

9/"o.f~(RJ) I'tII1kItUJII JJitIaia tIu:ir OWII ....... ill pdIicpie.. " CPs. 6

ofPetition]

Req••t #fl,. "lWwIIttalptMer -..;qftJr 1IIl/,.", ~ IHM& I.,." tiaa 11M

t1IraIuIItl~ ill ""s..,;jk tuUl....","""""'/or~6i«ffteea" [pap 6

ofPetitionl. Pleue note this request is a IUb-category of Request #1, since to protect susceptible

individuals from. non-therma1 c:lfccts. Appropriate policy to meel1hia objective includell adopting

the standard that eJq)Osutes fi'om its fadlitics be kept "u low u reuonably achievable. II

Req... #3- "..,..iN 1'rIIItiM .vi701llWllllll~ -fllll tnuu....... ftu:llltla, .11

opet'tIIioIu '"tIt tin lea tIuuI ,,,,f-/IY1l11a,~ witluMt~ to"""'"
ctmtplUJlIU witJI 1M«po"",U" "' Il.lJl'" [pg.7]. The comments below sbaJI include day

care centers and clementaly and secondary schools U "resiclences", since children live 10 much of

their lives at school and parents Ite often u concerned u if'exposure wu to their residence..

Also, residence shall be treated herein u anyplace where people reside: e.g. dormitories, long

term Clll'e facilities. and hospital.. This also fWfiDs R.equest #1 to protect au.:eptible indMd.ua1, in

their bomes (even temporary ones). Also, COIDIDCDtI below will indicate actions and procedures

that will help assure enviroDlUentai assessmenta being properly made as indicated in Request #3.
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aeq_est N4- nAU MJ/fIIy ItIUIMNt -11.13'1"""11.131....til N tIIIj__ to prtJt«t t1uJ6e

.... tU~SARfor me"/NrI..-q. " [page 8 ofPetition] (SAl. being the specific rate of

absorption ofRF power per unit ofbody weight, and is meuured in Watts per ldlopam, WIkg).

'The Petition notes how "intlivitIMtJ& 0/dilftre1tJ bo+ mu a1Morb EMR (SMetl'tJtlntJgMttc

radiation) 0/a given freqwncy at dilfermt ratu. " [pg. 8], and notes that partial body absorption

varies also based on individual characteristics, e.g. that Ita child's hetIdhalfas laT." (u an

adul~s) will absorb more RF at some frequencies than an Idult..~ in pncnl this requOit is

that individual charactcriltics and cin::umstances be considered wbetl determining what the

appropriate power density should be to usure SAl. criteria are met. Circumstanccs considered

herein will include exposure for those who wear meta1eye.glau hmes and I1so thoso who

receive exposure from flat or comer IF reflective surfaces.

Note that this request is directed to tid safety standardI in §1.1307 and §1.1310" and

therefore include requests that power density limits based on the 1atcIt llCienUfie literature are

appropriate for both 'occupationallcontroUed environments' and 'pneraJ popuJationluncontrolled'

etWironments. In this regard, important individual circumstances will include the criteria by which

it is decided an individual is tltbIly aware oftile exposure and is in control ofthe exposuretl so that

the higher cxpoaures in §1.1310 Table lA ·OccupatioIllllControUed" may apply.

Req-est ##S- "TIunf~ 11.1310 .... til IN turteIf4Mttl""""'" till pIUIkJH1tH' tuul

",.-wUIdI wIaidJ willJINWIIl sMell ..~" (u tho buzuI, hisses, and clicks some pc::nona

·hoar" from pulsed RF). [page 9 ofPetition]

ReqaeIt #6. Ajustification is given in the Petition for a moratorium on new BM1l emitting

fiIciIities because ".••th"...BMR UJItIMN *' M1~ ,. tIN ctllllMIII!II eJtfIOMl'efrom

II1l "",..1tIiItM&••, " [pg. 10 ofPetition] and. "1It)~ '-...,racllttlll '" 1M Fliull

RaJa tJt' bt tIae Rqort"'"' 0rtIerfIR' """',,' tINmuIl or ,.",..",.."""clllfllll4JtiN eJ1ect& to

1"""'_110"till. BM1l e...... """...", iIIfIIIId 0,. ,.... " (page 10 ofPetition]

In order to meet the need addntaed in tm. ToquOlt. the conunenQ below wiD sua- actiOlNl an.d

pro~ to help assure appropriate evaluations and eatcBorica1 exemptions are made.

.].



--.•...-._--_..._-_.._-.--.._--_._..- ..•. _- - .-....._. . a._ '_'._... . ._. . ~

... N. WQ....atioD is prdIMDt Ind .dud- mAl ..aye a ...._ impad A. chlelnn "0

an til'" idcnur- • ',uaptiIde la'iYid-I,': There is new information pertinent to this

proceedins which was not available Iince the last opportunity to file in this matter. The most

recent. information is a letter from Norbert Hankin orthe u.s. Bnviionmental Protection Agency;

in this letter he darifies what was meant when EPA wrote the Commiaion on July 25, 1996 that

the Commission's approach -~.r 0111' conctmsabotIt at/eqwIIe protsction olprlbllc hBalth. "

He IIIIWeI"ed in the aft1rmative in response to the question, -Is it COI7'eet thtIt 'adefllU*

protection' ofpllbUc healthpertain.s to tItermally "lDtedhealth e/fecl&, andnot necesatrily to

the nonthnmaJ e.fleets noted in the 1993 EPA letter?,,140 In its Nov. 9, 1993 EPA letter to the

Comminion EPA noted "eye damagelt and llcancer- were indicated in results which were reported

in some studies ofnontbenna1 exposures.] This clarification and the reporta below f\artber

support evidence that there may be potmtially adverse health dfccts at: exposure conditions

permitted by the Commissioa's final rule and that therefore it is in the public interest to modify

such rules, and thus to consider the requests ofthe Petition. Specifical1y:

(4.1) Microwave News MayIJUDIlI996 reportcdl.~ at 900 MHz, near cellular phone

frequencies. an exposure of SO microwatts per square centimeter (J,LW/cm2). l/12th ofthe

Comssionls permitted limit at this fiequency, resultecl in an 18% reduction in :REM Bleep of

acWJts2. REM sleep is important tor mallory and Iearnina tbnctioDB2. This may especially atfc:ct

infAnts since (1) they sleep nwch during the day and early eveaiDg when power density levels are

highest, (2) sleep long houn 10 the total REM sleep lo.s could be srcater tban for adults, (3) their

IUCIllC)lY IIIld learning are rapidly developing, IIIUI (4) their head diameter is closa' than adutu to

the optimal2S%67 oCtile incoming 13 inch cellular phone or 6 inch PeS wavelengths.



4.2 (1) In June 1996, altUcly wu publiahed demonaratinl that a therapeutic RF procedure to

treat insomniacs in which only tho held is exposed to 27 MHz emplitucle modulated RF reported

signi8cant improvements in start U1d leftsth of r.ertaiD sleep ItIpIl,J and at Ipcdflli absorption

rates (SAR) oeRF power to the bead 1/16th (0.1 WIkg) oCtile Commission's partial body 1.6

WIka limit for the public in §2.1093(d)(2) ofits rule. Further, thiI study is a replication ofa 1994

study in DeDvet4 that reportod similar raultl. Also (2) AMay 1996 ltudr for axposure u

4.2(1), reported brain EBGs supportma the results in 4.2 (1). While thc:sc exposures show

improved sleep in an appropriate ICtting, at these or higher 1eYe1s they may inadvc:rtently in an

occupational or sdJool setting cause drowsineN and adversely a1lCcit learning, work performance,

and safety.

U Por 2450 MHz amplitude modulated at 50 Hz with expoIUte levels of100 ~W/c.2(averaao

SAIl i. 0.14 WI'q which it 33% oftbe 0.4 WIkg deemocI'ufc' for worbn100.102,103,104 Uld

3.5% oftbe 4 Wltg hazard threshold upon which Commission exposure limits are buedl~, a

July 1996 study6 reported the immuoo system increased antibody productioD more thID for

continuous wavel. A 1991 study aimiIIrly repoJtI at 30 pWlaw1 thIIll wu "moderate eltlWltlon

ofPFC COII1It (antibody prt1llu&iJJg celLY) with non-pulMlrrricrt1wtIva anda IIItITWelnation in

tIM CIJM ofamplitude modIllatedmicrowaI1u at 8fJfIctjlc lIIOdIIitltionjNqwnciu. ,,14 AuthoR of

the 1uly 1996 artilile notc rclcvancxs to mobile telecommunications, ,.~ oflhe ELF

(extnmely low frequency) 1IIOdII1IItlOTJ.frequmcy andjleld"*"sIJy. ,l)

4.4 A July 1996 review showed how from a theoretical perspective JnI.8IlCItite in human oeDs can

provide a mechanism for coupIiDs nontherma1leYe1s ofradiation to biololilill S'jItmJB7.

4.5 At the June 9-14, 1996 Bioelectromapetica Society Modina. it wu reported for rats

exposed to about 836 MHz at 0.58 to 0.75 WIka (18.75% ofthe 4 W/kg hazard threIhoJd upon

which are based Commission exposure limits) there was I bioiogic;Bl c:lfcct ofthe development of

brain tJunors97•where in this case. there wu a reduced incidcncc of tumors, md "Taror:r 01
~ rat816WN mlQ/kr in lIObIme. rlJ7 Especially upfficant for the Commiuioo is in the

July/August 1996 Microwave News it wu reported this finding ofa reduced incidence was

statistically significant10S. Also important new information is that researcher. Dr. Abraham
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LibotfofOakland University reported, "ThiS"5",. abIolJdely are that.,.CDIl/dbe a

COIIpIing beltHmjleldf and tumor d~lopmc1It"lOS Moreover, a related study by Salford

(1993) ofbrain tumor growth in rats at 915 M&, IIld mostly at lower SAR than in the Adey

experiment, found that for those few rats \VIleR there wu alup increue in tumor area that it

was exclusively IIDOIlg those rata which wen irradiated121(evea thOUlh when all tho rata are

coosidered no statistical difference was reponed). Speculation for a possible explanation for this

promotion effect for sensitive rats in the Sdord study includes noting that "Microglia are the

brain', representaJiws oftIN ;1IfIIIIIM 6)'Slem. .b such, they rrespond to aI9'J'QIho/ogiCQ/

6ituation imtolving inI1fnme~ activation.11136 Also. there are findings implicating stimulated

microglia as a causal factor aD autodestructive process which may be 00CUI'J'ina in Altzbeimer's

DiJeue.137 A1Io, other stuclia nport stimullted microglia "parIiQpaIe in ,. developlllfmt of

appropriate inmnme retJCtiOlU" but Ifallo may M involvedin I'IftlI"OIIII1 damage...137; and that

microJlial..produced nitric oxide "mediate 1IeU1'OntJl cell dMth. ,,138. Thus, one may speculate

that since very low levcla ofpulsed microwave irradiation under certain conditions stimulate the

immune system6,14, that in the irradiation levels ofthe Adfff study stimulated the microglia which

were a factor in killing cmcer cells (as well u kiI1ing beI1thy neuroaal ccUs), while in the lower

level ofirradiation under some coDditions oCtile Salford study microglia may not have been

exposed to a stimulation threshold, and tlms the IF promoted the srowiDa oftho brain tumors in

aensitive rats; this is suggested since at the higher levels ofexpoaure the Salford study sugcsted a

le8ser effect (although results were not statistically significant). Also, the Adey6nding is "cry

troublesome, since it has been .hown for some frequencies that only • 30 MHz spectrum shift CIUl

oause growth rates of some cc11a to dump from 2ge.41ess thaD expected to 1'''_ 8fCIter' tban

expected106 and other studies show trequency dependencesI08,109 includins oflow dOle (1

JlW/cm2) microwaves on the ability ofehromosomes streued from tboir 110nnal abapc to repair

thcmse1ves107. TIms, since a cancer dfect was demonstrated in the AdrJy study, and liven other

stud~ there is a firm set ofdemonstrated results to make it reuonable to speeu1ate that for

telecommunication frequencies or tranamission patterns there may be III adverse health effcd.

Ind~ all 4 studies at 2450 MHz that were reviewed in a 1993 World Health Orpnization
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J"eport, show aniInaJa
~ at orbelow 4 W/ks

ac:I\.rerac carcinoBeDic e.tfect.11O.S3,1 J1 '. to JlF for It least 3 months~
stI'ongfySIIggestr that . . SimiJarly. tho FDA repon~ lin. tirta . .

""C1'DWtnwa can. til '*ut wlticlt niR8
deve/O/JIIIeht o/1IIQ/igna,n 1IIIIrors. -48 ,.,.,bile Ct11ItIition.r, acee~ the
. • Thua, the above recent stucIies do

llpificant new SUPPOrt which, With other . CUJnent and provide
ItUdies noted, clemcmatratel ·DR'Ae1feeq at low exposure Jevda . "D&lU&alnt ad\Icrae '-!tIl

COUld IibJy 0CQJr at Conunillioa lUre"
rem'insun' . . ~ cnteria.. While there

certainty, the ConmuSllon J11USt foDow aftI'b'= h-....L
• ,... uC 0IiMIBR approach aDd l1lduco Wnits

requested m the Petition to PfUdcntly protect the publi . as
c JIltereat.

S. '.,Wain• vinrs of Itcaltlt ....; The Co '. .
. llUlUllion should follow Its COtnlet poJioy that

"it WOIlldprefer to defer to the expertfederal ReoJth andsqf'ety agMciafor~ in thb
flNQ, ,,15 and hich' ..-4:__~'

W ItI~ In the R&O (He. #28). Furthennore, &om a penpective of

public: health, ask, "How /iJre/y is it that $OIIM peOJM COII1d8II/fer MaIth ....... ifw do not..

action toci.ly. ,,1,7 and set more strict limits? Since uncertainty II ac.1aIo\\'Jcdged, uIQng whether

scientific evidence is conclusive is not the relevant issue. It is importallt to explicitly make this

distinction because it has been reported that. "...many ,.",6ers olrlte COIIIpIIter and

telecOlllnllmiCiltions int:lu#ry QTI stili clmging tenaciously to a WI)' COPUe1'WJIive sclmtiftc .

j'raItIing 01the tMetrionpI'ObJ.m. tt47 Commission exposure criteria should not exceed those

federal health agencies recommend. Iffuture evidence shows exposure limits or exemption

aitcria are too strict, they can be lifted. This is the prudent course to protect the public interest.

'- lylMnce for Clgtion ...- - ....tile ....... to tit. petitiop; RF users and oonllll1tanta

to users have bcc:n reported to provide incomplete infontJltion. mis-infoIlDlltion, or~.......,., ~ 1········~ ~'.~. ~ "".'·V"A'."'''''CU''' au.""""lUu ~..." \ ~ I'L I ""Ilag ~ .....

(IBBH 1991) were developed with lack ofscilDtific riSorll.13. RF ueors were reported ill 1995

to have made misrepresentations "knowingly and intentionally" before the California Public

Utilities Conunission and other governmental jurisdictions for which they WCS'C fined ofover 54

million8,9,18. A prominent scientist was reported to have issued statements that were "0 tolQI

jabriClltlon" 10. Also, some scientists have efFecta criteria contrary to those ofEPA or the Food

and DNg Administration (FDA). e.g. some scientists report fOr a study showina over a three fold
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increase in primary malignant tumors in RF exposed rats that combining tumors from all sites "is

quutionable as to its biological relewJlan'l7. Yet EPA states such IUJIts are evidenat for

cancc:r action (but minitnIIl evidence)28; likewise FDA states "this ispreciM/y what one would

expectfor an agent which aceeleratu the~tJtI ojnatrlrtllly 0CCW'rlng malignant celk ..48

Moreover, judging the claims herein using IEBE 1991 u a standlrd should be done with

caution because the dcveIopment oftis standard bas flaws iDcludills <a> allowing minority views

to be in the standard by requiring a super.majority to delete or modify text prepared by special

committees11~; (b) 2 of the 3 baUoting committee members from federal health agencies who

voced to reject IBEE 1991 gave the reasons: (i) "nol balancedin rqwumtinggovernment,

indMstry, and the genet'Q/J1IIblic, • (il) lacked "apncy rmew andcomment" ofa draft, (iii) had

"my weokftutiftcations" for expoaure increucs (IV) "bnIshed aside" important papers showing

"pulsed miCl'OWtlWs may giw f'e$p01l2S at lOWl'~ lnels than cantil'lJlOllS wawrs. ,,13,19

(c) Also, while cel1-eu1tuR: studies are often used to suggest possible IdYcrse effects that may

support findings from live animal studies; yet IEBE 1991 reported fiDdings. "indic:oting eJleets, ;"

vitro (m cell cultures), on celljunction wen considered tran.ri..m andrewnible with 110

detrl1rlmtaJ health eJfects. 'tJEEB 1991 pg. 27] even when IUthofS ofsome ofthese studies

concluded otherwise, e.g. "...it is almost certain that thue '11'cts lfIOUId be dIsrvptiw ofongoing

i1(017IIQtion handlingproctI&NS if tJwy wre to 0Ct:III" in an inkIct MrWJII8 ayatlml."69 Hence,

the Conuniasion must learn if responses to the petition of tho Cellu1Ir Phone Taskforce and these

comments ofsupport are consistent with fActs, with federal health apncy perspectives, and

understand reasons for disagreements, and to know ifdisagrec:narts are based on 1aek of

conclusive evidence' VI 'public health pmdence' perspectives.

7. Aporjol indlyjdn.1 c.b.neterUda 'nd tile IItatKin. _enee iI ..... 'or

determiailll .ppropriate pow-..shy to acbine balk SAB pmyisioa prat...... (peE

Beqpat IZ, H gIPetition)

7.1 Uti... the laten .aenu baled IlteI'atare power deMity Ievek I. Table 1 11.1310 ....

to be redueed to 40-4 ofeurnat Ii.ita Jut to maiDtaill curreat SAR pI'OtedioD prcwislo.$

UpOD which the FCC exPOJUft IiDdta are _cd.: Standard limits on power density do not
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refloct scientific findings ofthe relationship between pow« deDaity and avenae SAIl Dosimetry

from fir field exposures in 1982 ANSI C9S.1-1982 wc:re mainly based on 1977 prolate Ipberoid

models120,51. These showed that at 450 MHz, for an average man standing parallel to the

electric field, the average SAR at 1mW/cm2 was 0.035 WIkg. TheIl in 1984 Guy et al. 119 made

estimates using figurines ofuaiform material and reported it wu 0.05 W/kg (facina source), 42%

IfCIIler than the prolate spheroid estimate. More recently. Gandhi ot aI(1992)52 used a

computational method c;a1led F'mite-Ditfercnce TiJne..Domain (FDID) which the Commillion

found valid (R&O #70). and which can allow for di&nmt tissue properties. It wu reported for

the same standing position above an average SAIl ofabout 0.083 WIk& which is W" greater

than the estimate ofGuy et al.119 and 23"4 ofthe 0.035 ofthe prolate spheroid. Yet, while

scientific advancea are being made, the present IBBE 1991 standard does not reSect the latest

scientific finclinp. Moreover, Gandhi d aI.52 rqJOrt that above Soo MHz the averap SAIl for an

average man is approximately conatant at 0.08 WIkg at 1mW/~. see below (aDd in Exhibit 2):

For liE" position: MHz: 500 100 915

Average SAR. Isolated man 0.0846 0.0825 WIkg

But the referenceS1 reconunended by (and presumably uaed by) IBEE 1991 which UIeB 1977

spheroidal models shows:

For liE" position: MHz: soo 700 91S

Avg. SAR Isolated man 0.033 0.032 0.031

Thus, the ratio ofaverage whole body SAlt ftom 1992 model to that ofthc SAIl tiom 1977

model is:

For "Ell position: MHz: 500 700 915

2.56 2.63 2.66

For example. at 500 MIh we compute the mio 0.0846/ 0.033 - 2.56. This means that using
•.atiilc:ally

Gandhi's FDTD methodS2 it is seen that toT sooMHz to 915 MHz that the mote MlI

reliable average whole body SAR for a pen level ofextemal power is roughly about 2.5 times

higher than the more crude spheroidal models used both for ANSI C9S.1-1982 and IEEE 1991.
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Accordingly, limits were set throughout the fiequency raoge where SAR is meaninafW, ft-om J

MHz to 6000 MHz (IEEE 1991 PS. 25). limits in this ranp shoukt be reduced to 112.5 .. 4()D~ of

their eulTCDt power density to allUre the current basic SAIl provisions upon which the

Conunission exposure standard i, based.

7.2 Furthermore. it is IceD by only usina GandhiS2tbat 'occupational/controUed" and "gcaeral

popuIationlunoontrolled" both need to have exposure limits reduced. Since GandhiS2 shoWi that

above 500 MHz the average whole body SAIl for an adult man is constant at about 0.08 W!q for

each 1 mW/cm2• then at 1500 MHz the average whole body SAR ofan average male would be

0.4 WIkg, since the .nowed power 1500 MHz I 300 =0 S rttW/cm2. Consequently, since persons

who are smaller than an average male work in the work force. it may be presumed that the 0.4

WIIcg is exceeded for such persons and that the limits need to be roduced at these higher

frequencies. Since, Commission's rules allow for higher cxpoaure in places oftransient pul88e

(e.g. public places where people arc in tranait, such as bus stops) even small children and iDfantJ

may be exposed to "occupational/controlled" levels (1ClC 00 1143). Hence. the limits for

'occupationaVcontroUcd' also need to be reduced to maintain current basic SAR. provisions.

7.3 Require SAR to meet iDdivld....eed. ladudel badivid..... WariallDetai ere-.....
rra... It baa been estimated that the electric field ncar the eyes ofthose wearin& metal hme

eye-glasses may be 10 folcl higher than otherwise45• increuing power density by 100 fold. Data

from Gandhi139 shows the SAR. in the eye to be five times or more than of the whole body

avenge SAR. Thus, at 1500 MHz it can be expected to be at least this or more, since for the

higher frequencies there is greater concentrItion ofaF energy at the SLJrlBc:e. Hence. at

ImW/cm2 with metal &amed eyc.gIuses, SAR could be expected to be u high as 100 ibid 0.4

WIq; or 40 WJkg. Sita 1.6 WIkg is now allowed for the eyes (and this is Ifl5th of40 W!ka)

external power dcmsity needs to be about 112Sth ofthat now allowed to help assure SAlllimits

for the eyes are met. While the methods UBed to make these estimates may be improved, public

safety requires using available estimates untiJ better ones are developed.

7.3 MiDbneter ••d .ear mDliDIeter wavelell&tbl ; At trequcncia above 6000 MHz limits

should be no more than 0.4 mW/crn2 because at 0.84 mW/cm2 a sample ofhuman subjects
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OXperienced a 'OJarked
JenIc ofWlrmth,llJ _ inIianJd

"", throlJBh clOfhea, cJotbes can cause It ~ while DUde. SiDcc RP caD

sensitive20,12 a areenJJoute ctfcctlt113... .
Moreover. since Deidunaa111 8J\18J2 lOme people arc heat

di ',4_... mUDd adverIc e8"ects
VJ~ by 2.5 to estimate a ..,,__.._.... at 10 JIlW/cm2 (lee 14.3.18)

-~IUiO' and thea by 10 to obtIiDAlso in the -:'1:-_ au QPOIUJ'e .limit is rR*__J..
"IUIU'aer wa\IeJea,tb &-.._-!~.. ----..ute,...~ at 5 mW/r.ttI? ':_:J!_ _ ., • __

• --••••••-... ,111: J UIWICQJ;l chapel poe CODfb
at J mW/cm2 were rmaJ ItItea were raported121, and

reported changed level ofcfnag reaittua Iftd division .
PJurnid DNA121 Th. rate without cbaages in

. us, the resulting power density limits WOuld be similar to those

recommended by Gandhi66 mee.ept upper limit would not CQtceed 400 JJ,W/cm2.

Moreo'lQ". consider:

IDE l'iuI~ ItucUeslret....ces ...... the 10 mW/.2 power deD'" at .pper

hqaaades it too II" • for ..diet below .. f'rcqllellda were ......diu 15 GJ&

7.3.1 At 8.3 mW/cm2
people are expected to fed 'wry warm to bot' (Gandhi et al. 1916)113

7..3.2 At 1.7 mW/cm2 on an ann people perceive wannth within 10 aeconds. 1.0..or aborter

durations ofexposure ..are often associated with lower or higher threabolds.114

7.13 The ANSI Z136.1-1993 "SUeU. ofLuenIt staadIrd ItataI that its limits, which iAdude

lOmW/cm2 for 300 GHz Hmay be fIIIC01II/orkIIk to view orfeei"J'Oll the sIdn....11IlIIntahI

"IJ08Ift levels asp below the (/;mit WlIws) a.J ispt'QCficobll!...lIS

1.3.4 At 17 mW/cm2 there was Itmusadarflacc:idity or ooUap.e (ofcbicks). At 20 mW/cm2

there was mild hyperpyrexia below the frontal portion ofa rat's skull (10 mW/rAD2 oflEBE 1991

bu a safety factor, ifany. ofl_ than 2 which is quite UDIlSUaJ~. (Dcicbmm ct aI. 1959)116

1.3.5 At 10 mWJc;m'l -induced sipitiQDt leucocytoais,~1iJ. and neutrophiUa

...Effects on erythrocytes, hemoglobin, and hematocrit diffflred ill the three atnsinI.117

7.3.6 IEEE 1991 reference [B26] recommended 1mW/cm2 for the general population.64.

•• Insofar as §1.1310 fails to stat., criteria ratioDIlc, addn=ss rnixGcl ficlqucpc;ics, explieitly limit

eneraY absorbed. and note problematic issues. let the 1986 National CouneiI £or R.adiation

Protection and Measurement (NCRP) staDclard parts 17.1, 17.2, 17.3, 11.4.6, 11.6, 17.6.1, 17.6.2

apply. since EPA bas recommended this standard and the Commission baa said it defen to EPA.
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Since power 11_........
--~y IS to auure buic protectiOlJl, let the Commi . . .

•-: • IlIOn cxplidt!y state basic
pro_"ons an §2.1093 (dXI) IDd ~d)(2) aftftl.. aI .

-rl"r 10 to &xed trill..... sites
9. CCIIIIUteat wida ......N2, tile tnJuitioa· .
" tb "liard IDE eM.l-l"l ("IEEE 1"1").or e PCS 'enieeI.. aid

• 0 aot lIave beaI ell.. fa ItI.......",. ht oDly .,.....Ilea hi
lhaitl .... leu tIwa eo...... aitaia

prior to Au.... I, 1""ad tile C..........

•laoald relireue ...y f'adlltia lbaled ...... tlailltuadard ill itI_tlrety. Since for

~naJ exposurea at PeS~ the ekpOSUres aUowed by IEEE 1991 lite hisI- than

either the Commission staDdard preyiOUI to AuSUSt It 1996 aDd higher dwl the now criteria

effective January It 1997t and since. u shown ill #7.3 above there is evidence ofadYenc e8'ects

at exposures above that allowed by prmOUI or new Commillioo 1tIndardI. therefore the

Commission choic;e oftbiJ standard was capricioua. contJary to the Commitsions decision to use

its previous standII'd. contrary to the CommiuiOllS decision to not use lEEB 1991 becluse the

EPA advised ill its Nov. 9. 1993 letter to the Commission that IEEE 1991 11has serious flaws that

call into question whether its proposed use is aufficicntly protective ofpublic hea1tb IDd safety".

and thus wu not in the pubHc interest - eJtcept to Ipply the standard in thole cues where IE.EB

1991 would not anow a condition that the Commission standard previous to AuplSt 1. 1996

would allow.

10. Since eye SAR to power level relationslipl iaaeues with hquency above 350 wtzS2,66

until at least 1000 MHz 52 and IiDce tho hot spot raage for the human head is &om 300MHz to

2000 MHz141 t therefore it is unclear why power deDsity shouJd be allowed to increaIe ....'1.
total body absorption ofRF power is lower • tor the head and eye may be among the most

sensitive parts to protect. Heacc, limits below are pen ill GOIIItaDt power density. When sattiDg

protection limits. threshold values are diviclcld by 'unccrtIinty' or '1IfetY fActon~ arc typically

in the ranse from 10 to 1000, with _traditicmal value of 10096· .
10.1 0.05 tJ.W/cm2: Since adverse effects at about 0.006 WIkg are reported in IHEE PinII Lilt

p.,.-a9S. set a hazard threshold at about Inth oftbi., 0.0008~ aeneraJ popuJaticm protection

limit using a traditional 'uncertainty &etor' of 100 to get an -venae SAR. - 0.000008 W/kg. So

for cellular frequencies the Hmit would be about 1I10,000th ofallreD limits or o.OS tJ.w/cr4l.
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14 30 W/cm2 impaired netvOUS ~)':.~......
.....:..e. include immUne systaD etfcct at ~ ,

Other JU»UI'canOns 123 Rl\l\A WI 2 for
2 122 hanged ovulation cycles in chictrJs at O.VUV"91J. an

~vityat s to 20 I,J.W/cm. , c 00011 Wlkg ........-. . f .....' ·...itArv ..1.-1 at O. UMOl"

which the authors spea1latC was due to stimulation 0 we pI._-" ,..--, . f
.r...Af Ibn _AI d_ ..-1.-m4'fttI24 at 1 JlW/crtf- aDd at 41.32 GlIz 1UpPre8Sl0n 0

was fetal loIS and DWIU OUIIIU ~vl'~ •

~ ofrodiaIion iIldu<od npair of....paon>e coa&xmaI_101
•at 0.1 to a IlW,"';' •

. . . 125 ...:_t4:cant
2 fold increase of childhOOd leukemia for abi1dren living nell TV toWelS, • -as'UU

tbncti 126 for
ditt'~ in visual reaction time for male soldiers and reduced memory on

exposures above 10 I,J.W/eril, ancl biological dBux ofcalciwn in vitro ftmn nerve cdla at 0.0006

WIkg and many confirming retatecl amplitude modulated oxporimeatS72..

10.1 2 J1W/cm2.Bhould be considered ifthe commission will not implement #19.1 option.

Results to consider arc those above, plus at SO tJW/cm2 there wu an 18% reduction ofREM

slcep2, dw1Je in the immune 1'jItfJlft6 at 100 tJW/cm2•at 100 JAW/ail. 26% drop in insulin
143

•

at 0.016 WIlcg (about 120 J1W/~ for ~d1ar&equencies) a pathological change in the blood

brain-barrier128, 1130 fAW/cm2 an indication ofdaInap to the blood brainb~9, at 0.08

WIkg there was stimulation of the production ofornithine dcwboxylasel44 critical for

stimulation cell growth and division (so 1/100th orO.08 W!kg at cellular hqucnciea is about 6

J1w/r;rr(2), It 2.4 Jjw/crrfZ the electrio field is 3 Vim ud may eIUM interference with medical

dcvi=a76, at 4.2 Jl.W/~ there is perceptible, annoying interference to anany hcarin& lids", at 1

Jj.W/cm2 is the level below which is "typiaU ofpublic exposure" to personal wireless services129,

and 80 this is feasible for such services.

10.3 The Commission should imp1emellt above limits, but ilit refbacs then consider: Use SAR.:

0.008 WIkg (approx. 60 fJ.W/arf- at cellulu phone ttequenciea). A lIlOth reduction is strongly

defensible. All ofthe above effi:cts should be coDlidcred plus, behavioral diSNPtion amona IBEE

final list papeD oceurrecl below 0.4 WIIcg, at 0.4 WJkg WU obssved over a 3 fold increase in

primary malignancies1ll, at 0.6 WIkg wu obscmd decreued leaming ofa maze13l'and

increase in sinade stn:nd DNA broab132, at 0.7 W/ka behavioral dilNpUoIl after 10118 tet'm low

level exposurel33. See footnotes for other papen83,84.IS.88,89,91,92,93.98,99.
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11. Whatever exposure criteria the Commission selects, protection Ihould be: statal in §1.1310

and in informational material, and to include beaIth aaeacy evaluations and obsetYed adverse

effects below the hazard threshold upon which adopted criteria lU'e baed. Given the already

mentioned studies and the cIariflcaticm ofN. Hankin noted earlier, the Commiuion coftCluaion

that its limits are suflicicnt to protect the public health (LtO #168,1(9) seem unwarnmted.

12. Coaistcat wi'" Request n. the C...iaioD IUY bye .lIlIIIdentood or GYmooked

that __diJlI "occapatioullcoatroDed" to ...ben of the public in a-..leat .......

thn.'" an area iJ contrary to CoanJDiuio. policy ad dedsiou to deler to ud accept EPA

rHOlllllleDdadolll, Is DDraJls&, pab eadaaaen the pabUe, ad II Dot ia tile public

iDtaat. The Commiuion said it would follow EPA recommendations to follow NClU' 1986 Uld

also references NCRP 1986 Section 11.4.3 which disaJ.- -transient passage" oftbe seneraI

public near RF ficllities, and indicates that the pnenl popuiation/uncontroUed limits ahould

apply. Such locations can include placet, like bus stops,~ or parks, where small children

may be for extended periods. Accordingly, thia ddnitiOD is contrary to the Commillion's own

policy to follow the EPA recommendation and to use the definitions in NCRP 1986 17.4.3. it is

capricious, exposes children and other in the gen.eml public to high G)JOI\II'OI, and is contrary to

the public interest. The Commission should modify its de6nitions to be conJiJtent with NCRP

17.4.3 as recommended by BPA to which the Commiuion Aiel it defers.

13 Consistent with Request'l and #3, it is vague to state workers may be exposed to the higher

tier ofexposure if they are. "/lIlly awareof.potentialfor aposvn and can eDI'CIss control

OVIII' tlNir exptmIre. "(in §1.1310 Table 1, Note 1). While it may be the Commiuion's jurildiction

does not cncompau speomc workplace roles and procedures, the Commission can issue guidance

and provide a framework. The by element ofIbis to usure warUn are exposed to the proper

SAR. noted in Request #3, is that the employer bave in place a RF hcaltb and safety progqm given

by the Occupational Safely and HeI1th Administration ("OSHA") in its letter to the

commisaion.37. Just as the Cornmiuion can specitY havina lwarnifta sips' is 8ft important

element ofinfonning. so to can the Commission state the RF health and safety olemeots given by

OSHA are appropriate. without sped1Ying detailed requirementS. Siaee the Commission allows
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for OSHA to develop detailed RF requirement& for Commission IiccnIed faciIitjes. the

Commissions nales should be modified to stlte this. In applications for a liceD5C, ifworkers will

be exposed at the higher tier, worker represcotatives, ifany, should give their assessment ofthc

RF propam. Common carrien should have a professional knowledpable ofsuc;h matters attach

an assessment to the applbtioD, and a II1CIIIII should be provided for workers to be made aware

oftbe RF safety progrun report and to be able to wPllllCDt on it..

lL CODIistent with llequest #4, for rea&OU given in NeD 1986 which wu recollUllCDded by

theBPA, to whom the Commission 5&)'1 it defers reprdingbealth issues, NCRP 1986 17.4.7

provides for general population exposun:s for worbrJ when sipall have special modulatiOD.

While EPA indicated there was not enoup evidence to justify this lowering for the general

population, it left stand the NCRP rccoinmendation. Hence, the Commission's decision appears

inconsistent, and Dot in the public health interest ofworken.

(9) Conaistcnt with Request Nl and #1!1., aiven all ofthc above the Commission should adopt a

policy ofkccpiD8 exposures "as low as reasonably achievable." (ALARA). Givan that the EPA

has stated HEP.A. has not conducttulany .....which conclut:led that there il a level at which there

ctIII1IOt be any 1IOPJ-tMrmaI effects, nt1I' are '" QWQN ofanypetlrlWiewed8tIIdy which reach

that conclllSion. ,,134 Also, a Mardi biD in the State ofWuhinston became law sta1in&

"upasllTu shouldbe kept as low as retl801ltlbIy acJrievable whlll stillallowing the opmIIion of

thue IIfltworG. H13S Likewise, the standard ofthe Intc::mationallladiation Protection AIIociation

specifies. "In view 010llT limitedbrow'e. on thresholdsfor aU biological effects, rmMcesItl1'Y

~ shouldbe minimized ,,104 Also, NIOSH explicitly advised the ColDJDission, "ne

standwd should note that other health efFects may be associated with RF eJq)OlUJ"C and that

exposure should be minimized to the extent poasiblc...49 FiDaIly) fedenl regulations for nuclear

facilities already have provided for keeping exposures, "as low as reuonably achievable." 10 CF1l

§20.1(cX1983). Therefore, the Commiuion is ulBed to do likewise per Petition raquests.

A. Mgcljftcatio.1 .wI" in 11.1307 (ldiou _ida ....IfIca.t eoyImp••ta' inlpact);

10. Request N6 iadieated poor aaethod~to ideatify ...... upoIIIft coaditio..; the

foUowiDllUllestioDl may reda.ce dab risk. (1) con.sidcr lowest transmitter instead of'oenter of
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radiation'. since when th.e arc multiple tranImitten. the center of radiation may be hiJh while .

there are Itill transtnittera D.C8r around.. (2) Also, a low hrisht"'0 trIDImiuer23,,24.25.44 just

above 10 meters may have sufticient power 10 out-of..c:ompliance cxpoIUre occurs at nearby

buildinp (e.g. at 43 feet ttom a 3000 EkP IDtenna a penon in a building and at the height ofthe

antenna may receive an out-of-eompliance exposure. Also, independently located but nearby

antennas can cause out4complianc.e, e.8. 411lte1mU at 2.500 watt ERP at the COJ'RCI(, ofa 100

foot square with an apartment of tile same heiaht at the~. could rault in tho apartment

receiving 186 Jj.W/em2 &om. each transmitter, with a tota1744 JiW/crrr2 exccecIina limits. The

above illustrates that there will be no 'lite ownen' and nearby lIltemu CIA be owncx1 by dift'crent

pcnona. A likely BOlution is to usc a dat.baIe service with Commillion data, such u Intencdve

Systems. Inc. which can provide all CommiasiOllliceDICCS within • Pen radius ofa site, and

indicate the ERP for IieenIed antenna and other cmar.cteristics. AlIo. a briarconveration with

Interactive Systems. Inc. indicated they may prepare IOftware that could provide power dcmity

estimates for all areas near an identUied site. This tcdmology solution would thus avoid the

impossible tak ofidentifying owners ofsites, since 'virtual sites' may be COUectioDl ofantennas

different properties, with ditFerent owners -rendering the concept of'site owmn' • pracdcal

impouibility. However. using database technololY may be • solution· ifadclitionalilltenna and

~ geographic coordinates are provided II is now pollible. This can provide an efticient

system wide solution.

11. N.tifriRI tit.. aft'ected:. Per lleqUClt #6 to improve mothocloloI)' ofevaluation, the

Commission should require license applicants to notify residents, 1dIools, and ho¥Rtals within

1000 me/BrS 01afacility, the 10000jrlrisdJction. aiId..eJPctedto be~ to II site as a

concomitant of""ploymmt, any organizQIion ,..,mJIiItg thai. tlIIflpotmtiIIIlaaors oftIM

details ofwhat isplannedandprovide COfIIIIIlS8lon I1fIP"O'¥dhealth antisafety h/tAmution ..

_ilar to what mGII;Y SIQtU requireforpnwiding in.nuance IJfomttztIon.

11. Keep facWtICI far from ldaooll D.tI ....ety ill w. cloeu.~ted: PurIuant to Request .1
'and #2, since affccts may OcaJl' at extremely low levda123 transmittcn not be placed ncar achools

and DO new licenses for such transmitters should be given. The Commission ahou1d recognize this
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iJ not only ahealth concern, but also pnentes much strife whM alch fiICiIitiet are at or near

schools. Public policy has begun to recognize this. Neither the San FraaciJco School Distri~O,

nor some other school ctiltrietl~)l. DOr the MiDistIy ofBduCitiOll in New ZaJaud31,32 allow new

leuca. The Commission should fonaw IUit with no such r.cDities 1000 mdc:rB fi'om a school
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